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Abstract 

Background: Recently, lymph node metastasis (LNM) has been regarded as an important factor influencing 
loco-regional recurrence and survival rate in papillary thyroid cancer (PTC) patients. The aims of this study were to 
investigate the detection rate and metastasis rate of the Delphian lymph node (DLN) and clinical patterns related to 
regional LNM, and to examine how DLN metastasis affects PTC treatment. 

Methods: We reviewed the medical records of 413 patients with pathologically confirmed PTC from among 452 
patients who underwent thyroid surgery between January 2010 and October 2010 in the Department of Endocrine 
Surgery at Kosin University Gospel Hospital in Busan, South Korea. 

Results: Multivariate analyses revealed a significantly higher proportion of cases with lymphovascular invasion 
(56.6% vs. 12.5%, P <0.001), central neck node metastasis (88.6% vs. 34.5%, P <0.001) and lateral neck node 
metastasis (47.2% vs. 10.2%, P <0.005) among cases with DLN metastasis compared to those without. The negative 
predictive value (NPV) of DLN metastasis with regard to the presence of contralateral central LNM for cases with a 
tumor size 1 cm or smaller than 1 cm was found to be 93.3% (127/136). 

Conclusion: When DLN metastasis is not detected in papillary thyroid microcarcinomas (PTMC), thyroid lobectomy 
on the affected side and ipsilateral central neck lymph node dissection should be sufficient. In addition, even in 
cases where lateral neck LNM is not detected on preoperative examination, if DLN metastasis is detected 
postoperatively, more careful attention should be paid to the lateral neck nodes during follow-up. 
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Background 

Now the most commonly observed endocrine organ 
cancer is thyroid cancer [1,2]. Therefore, many studies 
have been performed on the surgical scope of thyroid 
cancer and on the treatment prognosis [1-4]. 

With papillary thyroid cancer (PTC), the effect of cer- 
vical lymph node metastasis (LNM) has been a less signifi- 
cant factor influencing the survival rate [5], but several 
recent studies reported that LNM has an effect on loco- 
regional recurrence and survival rate [1,3,6-11]. The devel- 
opment of ultrasonography that could be used before 
surgery made the evaluation of disease progression less 
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complicated, and the use of frozen section biopsy in de- 
termining the scope of surgery intraoperatively, along 
with careful lymph node dissection, may lower the lymph 
node recurrence rate to improve the disease-free survival 
[12-14]. 

Level VI nodes are the most common nodal regions 
found to harbor metastasis and are made up of the 
Delphian (prelaryngeal), paratracheal and pretracheal 
nodes. Among Level VI nodes, the Delphian lymph node 
(DLN) sits directly anterior to the cricothyroid mem- 
brane between the cricothyroid muscles and is perhaps 
the most important of the level VI nodes surgically 
because it is the first lymph node encountered during 
total thyroidectomy [15,16]. Although debate remains 
on how lymph node metastasis progresses, it is common 
knowledge that the pretracheal lymph nodes are located 



o 



© 201 2 Kim et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative 
BlOlVICCl Central Commons Attribution License (httpy/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 



Kim et al. World Journal of Surgical Oncology 2012, 10:226 
http://www.wjso.eom/content/1 0/1 /226 



Page 2 of 7 



in front of the isthmus to be drained out toward the 
mediastinum, and the DLNs are drained out toward the 
lateral neck following the superior thyroid artery [15-17]. 
Especially in laryngeal cancer, DLN metastasis is known 
as a predictor of extensive LNM, high recurrence rate 
and increased mortality rate. Therefore, it could serve 
as a useful parameter for determining the appropriate 
surgical treatment method, the need for additional treat- 
ment and prognosis. In thyroid cancer, however, due to 
the limited data on DLN metastasis, its clinical signifi- 
cance is still debated [15,16,18-21]. 

The aim of the present study was to determine whether 
the presence of DLN metastasis could be utilized in plan- 
ning the surgical scope for thyroid cancer and selecting 
treatment options. We investigated the detection and 
metastasis rates and the associated clinical patterns of 
the Delphian lymph node in thyroid cancer, including 
the relationship with further metastasis in the central 
compartment. 

Patients and methods 

We reviewed the medical records of 413 patients with 
pathologically confirmed PTC from among a total of 
452 patients who underwent thyroid surgery between 
January and October 2010 at the Department of Endo- 
crine Surgery of Kosin University Gospel Hospital in 
Busan, South Korea. We also gathered data on cervical 
LNM by the presence of DLN metastases. 

After removing all tissues superior to thyroid isthmus 
and anterior to the cricothyroid membrane where the 
DLN are located, the presence of DLN and the occur- 
rence of metastasis were microscopically diagnosed. The 
pretracheal lymph nodes that are detected in front of 
the central neck are referred to as sub-DLN, and DLN 
dissections that were performed at our hospital also 
included dissections of lymph nodes that were located in 
front of the thyroid cartilage and cricoid cartilage. Sur- 
geries were performed following a typical thyroid dis- 
section method and level VI dissection was performed in 
all patients, including dissections of pretracheal lymph 
nodes, paratracheal lymph nodes, and DLN. Based on 
pathological results, we investigated the relationship be- 
tween the presence of DLN metastasis and age, tumor 
size, invasion of the surrounding tissues of the thyroid, 
lymphovascular invasion, number of central LNMs and 
the number of lateral neck LNMs. To further evaluate 
the relationship between DLN metastasis and lateral 
neck LNM, we also included cases in whom lateral neck 
lymph node dissection was performed. The central neck 
lymph node classification was assigned, excluding DLN, 
to investigate the relationship with further metastasis in 
the central compartment. The Chi-square test and 
Fisher's exact test were used for statistical analysis using 
SPSS 17.0(SPSS Inc., Chicago, IL, USA) and test results 



were considered statistically significant when the prob- 
ability was less than 0.05. The extent of correlation be- 
tween variables was confirmed using a partial correlation 
analysis. 

Results 

Among 413 patients who underwent thyroid dissection 
and cervical lymph node dissection due to the presence 
of PTC, 187 patients (45.3%) were found to have cervical 
LNM. The DLN was observed in 308 patients (74.6%) 
and the mean number of DLNs was 2.2. DLN metastasis 
was observed in 53 patients (17.2%), corresponding to 
12.8% of DLN metastases in a total of 413 patients. The 
mean number of metastasized DLNs was 1.4, as shown 
in Table 1. 

There was no statistically significant difference 
observed between groups where DLN went detected/ 
undetected in the following categories: age at surgery, 
sex distribution, multifocality, tumor size, thyroiditis, 
lymphovascular invasion, capsule invasion, central neck 
LNM, mean number of central lymph nodes removed, 
lateral neck LNM, mean number of lateral lymph nodes 
removed and metastasis. A statistically significant differ- 
ence was observed (2.02 vs. 1.25, P <0.001) only when 
the mean number of central neck lymph nodes in the 
two groups was compared, as shown in Table 2. 

Type of surgery in patients with Delphian lymph 
nodes were Total thyroidectomy with CCND (213/308, 
69.1%), Lobectomy with isthmectomy with CCND 
(44/308, 14.3%), Total thyroidectomy with CCND with 
MRND (51/308, 16.6%), as shown in Table 3. 

When cases with DLN metastasis were compared to 
cases without, univariate analyses showed a statistically 
significant difference in the following variables: multi- 
focality (1.8 vs. 1.0, P <0.001), tumor size larger than 
1 cm (66.0% vs. 44.0%, P <0.003), lymphovascular 
invasion (56.6% vs. 12.5%, P <0.001), capsule invasion 
(79.2% vs. 51.3%, P <0.001), central neck LNM (88.6% vs. 
34.5%, P <0.001) and lateral neck LNM (45.3% vs. 10.2%, 
P <0.001), as shown in Table 4. 

When multivariate analyses were performed, statis- 
tical significant differences were found in lymphovas- 
cular invasion (56.6% vs. 12.5%, P <0.005), central 
neck LNM (88.6% vs. 34.5%, P <0.001) and lateral 
neck LNM (47.2% vs. 10.2%, P <0.016). However, no 

Table 1 The rate of detection and metastasis of Delphian 
lymph nodes (n = 413) 

Lymph node metastasis 1 87 (1 87/41 3, 45.3%) 

Delphian lymph node detection 308 (308/413, 74.6%) 

Delphian lymph node metastasis 53 (53/308, 17.2%) 

Mean no. of Delphian lymph nodes 2.23 

Mean no. of Delphian lymph node metastases 1.4 
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Table 2 Demographics of patients with papillary thyroid cancer with and without Delphian lymph nodes 

Delphian lymph node existence 



P-value 



Present (n =308) 



Absent (n =105) 



Age 
<45 
>45 

Sex (F/M) 
Multifocality 
Tumor size (mm) 
<1 

>1 

Thyroditis 

Present 

Absent 

Lymphovascular invasion 

Present 

Absent 

Capsule invasion 

Present 

Absent 

Central metastasis 

Present 

Absent 

Mean no. of central nodes removed 

Mean no. of central node metastases 

Lateral metastasis 

Present 

Absent 

Mean no. of lateral nodes removed 
Mean no. of lateral node metastases 



46.6 ± 1 0.9 (1 8 to 75) 
133 (43.2%) 
1 75 (56.8%) 
263/45 

I. 15 (1 to 11) 

II. 37 ± 7.39 (0.5 to 58) 
161 (52.3%) 

147 (47.7%) 

106 (34.4%) 
202 (65.6%) 

62 (20.1%) 
246 (79.9%) 

1 84 (59.7%) 
1 24 (40.3%) 

140 (45.5%) 
168 (54.5%) 
1 2.08 (0-35) 
2.02 (0-25) 

51 (16.2%) 
257 (83.8%) 
19.16 (1 to 59) 
5.0 (0 to 36) 



50.0 ± 1 1 .8 (26 to 74) 
35 (33.3%) 
70 (66.7%) 
90/15 

I. 03 (1 to 7) 

I I . 43 ± 9.44 (1 .5 to 80) 
60 (58.3%) 

45 (42.9%) 

25 (23.8%) 
80 (76.2%) 

19 (18.1%) 
86 (81.9%) 

57 (54.3%) 
48 (45.7%) 

42 (40.0%) 
63 (60.0%) 
8.83 (1-51) 
1 .25 (0-8) 

1 0 (9.5%) 
95 (90.5%) 
23.85 (3 to 71) 
3.54 (0 to 9) 



0.346 



0.926 
0.534 
0.864 



0.052 



0.776 



0.479 



0.305 



0.097 
0.001 
0.098 



0.812 
0.232 



statistically significant difference was observed for 
capsule invasion (79.2% vs. 51.3%, P = 0.849), tumor 
size larger than 1 cm (66.0% vs. 44.0%, P = 0.135), 
multifocality(1.8 vs. 1.0, P = 0.268), age (44.7 vs. 46.9, 
P = 0.175) and thyroiditis (26.4% vs. 35.7%, P = 0.169), as 
shown in Table 4. 

Central neck LNM was detected in 47 among 53 cases 
of DLN metastasis (88.6%), while central LNM was 
observed in 88 of 255 (34.5%) patients without DLN 



Table 3 Type of surgery in patients with Delphian lymph 
nodes who underwent surgery for papillary thyroid 
cancer 



Type of surgery 


No. of patients (n = 308) 


Total thyroidectomy c CCND 


213 (213/308, 69.1%) 


Lobectomy c isthmectomy c CCND 


44 (44/308, 14.3%) 


Total thyroidectomy c CCND c MRND 


51 (51/308, 16.6%) 



metastasis; a significant difference (P <0.001). In other 
words, the presence of DLN metastasis was associated 
with an 11.7-fold higher frequency of central neck LNM 
compared to cases without DLN metastasis. In addition, 
the number of DLN metastases was correlated with 
central neck LNM metastasis (correlation coefficient = 
0.656, P <0.01). Lateral neck LNM was detected in 25 
of 53 DLN metastasis cases (47.2%), a proportion that 
was significantly different compared to cases of lateral 
neck LNM in which DLN metastasis was not detected 
(26 of 255 cases, 10.2%; P <0.001). This indicates that 
the presence of DLN metastasis is associated with a 
4.4-fold higher frequency of lateral neck LNM com- 
pared to when DLN metastasis was absent (Table 5). 

When patients who underwent lateral neck lymph 
node dissection were excluded, contralateral central 
neck LNM was detected in 13 of 31 (41.9%) patients 
with DLN metastasis and in 22 of 226 (9.7%) patients 
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Table 4 Univariate and multivariate analysis of Delphian lymph node metastasis in patients with papillary thyroid 
cancer 



Delphian lymph node metastasis Univariate analysis 

Present (n = 53) Absent (n = 255) P-value 



Multivariate analysis 
P-value CI 



Age 
<45 
>45 

Multifocality 
Tumor size(mm) 
<1 

>1 

Thyroditis 

Present 

Absent 

Lymphvascular Invasion 

Present 

Absent 

Capsule Invasion 

Present 

Absent 

Central metastasis 

Contralateral central metastasis 

psilateral central metastasis 

Non-metastasis 

Lateral metastasis 

Present 

Absent 



44.7 ± 12.1 (19 to 73) 

29 (54.7%) 

24 (45.3%) 
1.8 (1 to 11] 

15.7 ± 1 0.4 (2 to 58) 

1 8 (34.0%) 
35 (66.0%) 

14 (26.4%) 
39 (73.6%) 

30 (56.6%) 
23 (43.4%) 

42 (79.2%) 
11 (20.8%) 
53 

28 (52.8%) 

1 9 (35.8%) 
6 (11.3%)* 

25 (47.2%) 
28 (52.8%) 



46.9 ± 10.6 (18 to 75) 

1 04 (40.8%) 

151 (59.2%) 

1.0 (1 to 10] 

1 0.5 ± 6.3 (0.5 to 38) 

143 (56.0%) 

1 1 2 (44.0%) 

91 (35.7%) 
1 64 (64.3%) 

32 (12.5%) 
223 (87.5%) 

131 (51.4%) 
1 24 (48.6%) 
88 

36 (14.1%) 
52 (20.4%) 
1 67 (65.6%) 

26 (10.2%) 
229 (89.8%) 



0.175 



0.001 
0.003 



0.169 



0.001 



0.001 



0.001 



0.005 



0.268 
0.135 



0.005 



0.849 



0.001 



0.016 



-0.034 to approximately OX 
-0.010 to approximately OX 



0.047 to approximately 0.262 



-0.066 to approximately -0.080 



0.157 to approximately 0.339 



0.026 to approximately 0.250 



•six patients only Delphian lymph node metastasis. 



without (Table 6). Considering contralateral central neck 
LNM depending upon the presence of DLN metastasis, 
analysis revealed that the probability of not having 
contralateral central neck LNM in the absence of DLN 
metastasis absent (negative predictive value (NPV)) was 
found to be 90.3% (204/226). In particular, when only 
tumors diameter 1 cm or smaller than 1 cm in size were 
analyzed, the NPV reached 93.3% (127/136), as shown in 
Table 7. 

Discussion 

PTC is most frequently observed among thyroid cancers. 
It generally grows slowly, but requires careful surgery 
and follow-up observation after the surgery, since many 
cases show aggressive LNM. Since LNM is frequently 



observed in PTC, many surgeons perform central neck 
lymph node dissection on the affected side as a prevent- 
ive measure [22-24]. In addition, since LNMs were 
observed in papillary thyroid microcarcinoma (PTMC) 
1 cm or smaller than 1 cm in size, many studies have 
stressed the importance of monitoring for lymph node 
recurrence [7,13,22,25-27]. Previously, the effect of cer- 
vical LNM on survival rate for PTC was reported to 
be low [5], but recent studies have reported significant 
associations between LNM and loco-regional recur- 
rence and survival rate [1,3,6-11]. 

Under such circumstances, attention has been directed 
toward the clinical role of DLN in thyroid cancers, and 
Isaacs et al. reported the probabilities of central neck 
LNM and lateral neck LNM in the presence of DLN 



Table 5 Ability of Delphian lymph node metastasis to predict further central, lateral nodal metastasis 





Sensitivity 


Specificity 


PPV 


NPV 


Positive likelihood ratio 


Negative likelihood ratio 


Central node metastasis 


35 


97 


89 


67 


11.7 


0.69 


Lateral node metastasis 


48 


89 


45 


90 


4.4 


0.59 
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Table 6 Ipsilateral or contralateral central lymph node metastasis in patients with Delphian lymph node metastasis 
(excluding those that underwent lateral neck node dissection) 

Regardless of tumor size P-value Tumor size <1 cm P-value 

Delphian lymph node metastasis Delphian lymph node metastasis 

Present Absent Present Absent 

(n = 31) (n = 226) (n = 12) (n = 136) 

Contralateral central LNM 13(41.9%) 22(9.7%) 0.001 5(41.7%) 9(6.6%) 0.001 

Ipsilateral central LNM 12(38.7%) 40(17.7%) 2(16.7%) 20(14.7%) 

Non-central LNM 6(19.4%)* 164 (72.6%) 5(41.7%)* 107(78.7%) 

*Only Delphian lymph node metastasis. 



metastasis in level VI lymph nodes to reach 85% and 
83%, respectively. The authors of that study also pro- 
posed that the presence of central neck LNM is pre- 
dictive of thyroid cancer progression, and claimed that 
the presence of DLN metastasis is the most useful pre- 
dictive factor [16]. In another study, Isaacs et al. also 
reported the detection rate of DLN in PTC patients to 
be 48.3% (87/180), lower than the 74.5% (308/413) dis- 
covered in the present study, but they reported a DLN 
metastasis rate of 20.7% (18/87), closer to the 17.4% 
reported here [15]. 

Iyer et al. reported that DLN metastasis in thyroid 
cancers is associated with extrathyroidal extension (ETE) 
and the necessity of careful lymph node dissection and 
frozen section biopsy during surgery because its pres- 
ence is correlated with central neck LNM and lateral 
neck LNM [20]. In the present study, the DLN me- 
tastasis group had a significantly higher proportion of 
patients with lymphovascular invasion (56.6% vs. 
12.5%, P <0.005), further central neck LNM (88.6% vs. 
34.5%, P <0.001), and lateral neck LNM (47.2% vs. 10.2%, 
P <0.016) than the group in which DLN metastasis 
was absent. The frequency of central neck LNM was 
88.6% (47/53) in the group with DLN metastasis, and 
DLN metastasis was also significantly correlated with 
central neck LNM (correlation coefficient = 0.656, 
P <0.01). These findings indicate that total thyroidectomy 
and central neck lymph node dissection is the most 
appropriate treatment choice in patients with DLN 
metastasis. 

Ito et al. reported that central neck LNM is not asso- 
ciated with disease-free survival, and PTMC limited to 
one side of the lobe may not perform central neck 
lymph node dissection in the contralateral lobe in select 
cases [5,8,13,24,27]. Roh et al. (2008) investigated the 
metastasis pattern of central neck lymph nodes in 



PTMC and reported that ipsilateral paratracheal LNM 
was observed in 27 of 72 cases (37.5%) and contralateral 
paratracheal LNM was observed in 1 of 57 cases (1.7%) 
[27] . In the present study, if DLN metastasis was absent, 
the NPV for contralateral central neck LNM was found 
to be 90.3% (204/226). The NPV for LNMs tumor sized 
1 cm or smaller than 1 cm was 93.3% (127/136), as 
shown in Table 7. These results suggest that performing 
thyroid lobectomy and ipsilateral central neck lymph 
node dissection as a consequence of frozen section 
biopsy results during surgery, in addition to limiting 
contralateral central neck lymph node dissection to 
select cases, could be sufficient for treating PTC patients. 

Wada et al. (2003) reported a high recurrence rate of 
lateral neck lymph node metastasis if lymph nodes were 
visible with the naked eye during surgery (16.7% vs. 
0.43%) . In laryngeal cancer, the presence of DLN metas- 
tasis increased lateral neck LNM, resulting in a high re- 
currence rate and low survival rate. The presence of 
DLN metastasis in laryngeal cancer is known to be a sig- 
nificant prognostic factor [18,19,21]. Delbridge et al. 
reported that the probability of having lateral neck LNM 
when DLN metastasis was present in thyroid cancer 
patients reached 74%, and proposed that DLN metastasis 
should be used as a predictor of Nib stage [15,16]. In 
the present study, the proportion of patients who experi- 
enced lateral neck lymph node metastasis was signifi- 
cantly higher in the DLN metastasis group (25 of 
53 cases (47.2%)) than in the group in which DLN 
metastasis was not detected (26 of 255 (10.2%); 
P <0.001). The presence of DLN metastasis was asso- 
ciated with a 4.4-fold higher frequency of lateral neck 
LNM. Therefore, if DLN metastasis is detected after 
surgery (even if lateral neck LNM was not detected on 
preoperative imaging), we recommend vigilance for the 
recurrence of lateral neck LNM during follow-up. 



Table 7 Ability of the Delphian lymph node metastasis to predict contralateral central nodal disease 

Sensitivity Specificity PPV NPV Positive likelihood ratio Negative likelihood ratio 

Contralateral central LNM 37 92 45 90 4.6 0.68 

Contralateral central LNM (tumor size <1 cm) 35 95 45 93 7.0 0.68 
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Conclusion 

Since the presence of central neck LNM seems to be 
associated with DLN metastasis, total thyroidectomy and 
central neck lymph node dissection should be the first- 
line treatment in patients with DLN metastasis. In con- 
trast, when DLN metastasis is not observed in PTMC, 
thyroid lobectomy on the affected side and ipsilateral 
central neck lymph node dissection should be sufficient. 
A retrospective investigation of the presence of central 
neck LNM and metastasis pattern with respect to the 
presence of DLN metastasis in patients who underwent 
total thyroidectomy may yield more useful results for 
planning the extent of surgery. In addition, if DLN 
metastasis is detected after surgery (even if lateral neck 
LNM was not detected on preoperative imaging), the 
possibility of lateral neck LNM recurrence during 
follow-up should be considered. 

Consent 

Informed consent was omitted because of the retro- 
spective character of the study and approval was given 
by the Kosin University Gospel Hospital institutional 
review board. 

Abbreviations 

CCND: Central compartment neck dissection; DLN: Delphian lymph node; 
ETE: Extra-thyroidal extension; LNM: Lymph node metastasis; MRND: Modified 
radical neck dissection; NPV: Negative predictive value; PPV: Positive 
predictive value; PTC: Papillary thyroid cancer; PTMC: Papillary thyroid 
microcarcinoma. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

JHK, the corresponding author of this study, provided the major idea, planed 
and approved the written work, performed the operations. WWK contributed 
literature review and writing the manuscript and analyzing clinicopathologic 
data. SIY contributed literature review and drafted the manuscript. YSC, YHP 
and SKK gave advices about clinical variables to analyze and edited the 
discussion. All authors read and approved the manuscript. 

Acknowledgement 

This study was supported by a grant from Kosin University College of 
Medicine, Busan, Republic of Korea. 

Author details 

'Department of Surgery, Kosin University College of Medicine, 34 
Amnam-dong, Seo-gu, Busan, Korea, department of Internal Medicine, Kosin 
University College of Medicine, 34 Amnam-dong, Seo-gu, Busan, Korea. 

Received: 7 August 2012 Accepted: 21 September 2012 
Published: 30 October 2012 

References 

1 . Wada N, Duh QY, Sugino K, Iwasaki H, Kameyama K, Mimura T, Ito K, Takami 
H, Takanashi Y: Lymph node metastasis from 259 papillary thyroid 
microcarcinomas: frequency, pattern of occurrence and recurrence, and 
optimal strategy for neck dissection. Ann Surg 2003, 237:399-407. 

2. Bhattacharyya N: Surgical treatment of cervical nodal metastases in 
patients with papillary thyroid carcinoma. Arch Otolaryngol Head Neck 
Surg 2003, 129:1101-1104. 



3. Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F, 
Kuma K, Miyauchi A: Papillary microcarcinoma of the thyroid: how should 
it be treated? World J Surg 2004, 28:1 115-1121. 

4. Sadowski BM, Snyder SK, Lairmore TC: Routine bilateral central lymph 
node clearance for papillary thyroid cancer. Surgery 2009, 146:696-703. 
discussion 703-695. 

5. Ito Y, Jikuzono T, Higashiyama T, Asahi S, Tomoda C, Takamura Y, Miya A, 
Kobayashi K, Matsuzuka F, Kuma K, Miyauchi A: Clinical significance of 
lymph node metastasis of thyroid papillary carcinoma located in one 
lobe. World J Surg 2006, 30:1821-1828. 

6. Beasley NJ, Lee J, Eski S, Walfish P, Witterick I, Freeman JL: Impact of nodal 
metastases on prognosis in patients with well-differentiated thyroid 
cancer. Arch Otolaryngol Head Neck Surg 2002, 128:825-828. 

7. Chow SM, Law SC, Chan JK, Au SK, Yau S, Lau WH: Papillary 
microcarcinoma of the thyroid-Prognostic significance of lymph node 
metastasis and multifocality. Cancer 2003, 98:31-40. 

8. Ito Y, Miyauchi A, Inoue H, Fukushima M, Kihara M, Higashiyama T, Tomoda 
C, Takamura Y, Kobayashi K, Miya A: An observational trial for papillary 
thyroid microcarcinoma in Japanese patients. World J Surg 2010, 
34:28-35. 

9. Lee YS, Lim YS, Lee JC, Wang SG, Kim IJ, Lee BJ: Clinical implication of the 
number of central lymph node metastasis in papillary thyroid 
carcinoma: preliminary report. World J Surg 2010, 34:2558-2563. 

10. Lundgren CI, Hall P, Dickman PW, Zedenius J: Influence of surgical and 
postoperative treatment on survival in differentiated thyroid cancer. 
Br J Surg 2007, 94:571-577. 

11. Noguchi S, Yamashita H, Uchino S, Watanabe S: Papillary microcarcinoma. 
World J Surg 2008, 32:747-753. 

12. Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F, 
Kuma K, Miyauchi A: Preoperative ultrasonographic examination for 
lymph node metastasis: usefulness when designing lymph node 
dissection for papillary microcarcinoma of the thyroid. World J Surg 2004, 
28:498-501. 

13. Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F, 
Kuma K, Miyauchi A: Clinical significance of metastasis to the central 
compartment from papillary microcarcinoma of the thyroid. World J Surg 
2006, 30:91-99. 

14. Maia FF, Matos PS, Pavin EJ, Vassallo J, Zantut-Wittmann DE: Value of 
ultrasound and cytological classification system to predict the 
malignancy of thyroid nodules with indeterminate cytology. Endocr 
Pathol 2011,22:66-73. 

15. Isaacs JD, Lundgren CI, Sidhu SB, Sywak MS, Edhouse PJ, Delbridge LW: The 
Delphian lymph node in thyroid cancer. Ann Surg 2008, 247:477-482. 

16. Isaacs JD, McMullen TP, Sidhu SB: Predictive value of the Delphian and 
level VI nodes in papillary thyroid cancer. ANZ J Surg 2010, 80:834-838. 

1 7. Kupferman ME, Patterson M, Mandel SJ, LiVoIsi V, Weber RS: Patterns of 
lateral neck metastasis in papillary thyroid carcinoma. Arch Otolaryngol 
Head Neck Surg 2004, 130:857-860. 

18. Ferlito A, Shaha AR, Rinaldo A: Prognostic value of Delphian lymph node 
metastasis from laryngeal and hypopharyngeal cancer. Acta Otolaryngol 
2002, 122:456-457. 

19. Gawlak-Prycka A: [Prelaryngeal lymph node (Delphian) in patients with 
laryngeal cancer]. Otolaryngol Pol 2001, 55:35-41. 

20. Iyer NG, Shaha AR, Ferlito A, Thomas Robbins K, Medina JE, Silver CE, 
Rinaldo A, Takes RP, Suarez C, Rodrigo JP, Bradley PJ, Werner JA: Delphian 
node metastasis in head and neck cancers-oracle or myth? J Surg Oncol 
2010, 102:354-358. 

21. Olsen KD, DeSanto LW: Pearson BW Positive Delphian lymph node: 
clinical significance in laryngeal cancer. Laryngoscope 1987, 97:1033-1037. 

22. Lee KJ, Cho YJ, Kim SJ, Lee SC, Kim JG, Ahn CJ, Lee DH: Analysis of the 
clinicopathologic features of papillary thyroid microcarcinoma based on 
7-mm tumor size. World J Surg 201 1, 35:318-323. 

23. Nam IC, Park JO, Joo YH, Cho KJ, Kim MS: Pattern and predictive factors of 
regional lymph node metastasis in papillary thyroid carcinoma: a 
prospective study. Head Neck 2012. doi:l0.1002/hed.22903. Article first 
published online: 20 JAN 2012. 

24. Son Yl, Jeong HS, Baek CH, Chung MK, Ryu J, Chung JH, So YK, Jang JY, 
Choi J: Extent of prophylactic lymph node dissection in the central neck 
area of the patients with papillary thyroid carcinoma: comparison of 
limited versus comprehensive lymph node dissection in a 2-year safety 
study. Ann Surg Oncol 2008, 15:2020-2026. 



Kim et al. World Journal of Surgical Oncology 2012, 10:226 
http://www.wjso.eom/content/1 0/1 /226 



Page 7 of 7 



25. Koo BS, Lim HS, Lim YC: Occult contralateral carcinoma in patients with 
unilateral papillary thyroid microcarcinoma. Ann Surg Oncol 2010, 
17:1101-1105. 

26. Mercante G, Frasoldati A, Pedroni C, Formisano D, Renna L, Piana S, Gardini 
G, Valcavi R, Barbieri V: Prognostic factors affecting neck lymph node 
recurrence and distant metastasis in papillary microcarcinoma of the 
thyroid: results of a study in 445 patients. Thyroid 2009, 19:707-716. 

27. Roh JL, Kim JM, Park CI: Central cervical nodal metastasis from papillary 
thyroid microcarcinoma: pattern and factors predictive of nodal 
metastasis. Ann Surg Oncol 2008, 15:2482-2486. 



doi:1 0.1 1 86/1 477-781 9-1 0-226 

Cite this article as: Kim et at Experience and analysis of Delphian 
lymph node metastasis in patients with papillary thyroid carcinoma. 

World Journal of Surgical Oncology 201 2 1 0:226. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /'"A n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



